Molecular characterization and functional analysis of the GATA4 in tongue sole (Cynoglossus semilaevis).
The GATA family of transcription factors is characterized by two zinc finger domains and is involved in different cellular processes. GATA4 is a highly conserved transcription factor that regulates embryonic morphogenesis and cellular differentiation. GATA4 in vertebrates regulates its target genes to influence genital ridge differentiation. In this study, the GATA4 from tongue sole (Cynoglossus semilaevis) was characterized to understand the function of this transcription factor in sex differentiation. The full-length cDNA of C. semilaevis GATA4 comprised 2031bp, encoding a predicted polypeptide consisting of 402 amino acids with two conserved zinc finger domains. Phylogenetic, gene structure, and synteny analyses showed that C. semilaevis GATA4 was homologous to tetrapod GATA4. The mRNA transcript of C. semilaevis GATA4 exhibited high expression in the heart, liver, and gonad. GATA4 expression is dimorphic in the male and female gonads. Embryonic development expression profiles revealed the possible involvement of C. semilaevis GATA4 in morphogenesis. In situ hybridization results showed strong GATA4 signals in the spermatogonia and spermatocytes of the testis and in the oogonia, primary oocytes, and secondary oocytes of the ovary. The expression of C. semilaevis GATA4 in the male, pseudomale, and female gonads showed significantly different methylation levels of the two CpG sites (-2738 and -2647) among the three genders. Basing on these results, we speculated that GATA4 plays a potential role in sex differentiation. This study lays the groundwork for further sex control breeding techniques in C. semilaevis.